Posttranscriptional regulation by light of the steady-state levels of mature B800-850 light-harvesting complexes in Rhodobacter capsulatus.
Photosynthetic organisms exhibit a variety of responses to changes in light intensity, including differential biosynthesis of chlorophyll-protein complexes. Cultures of Rhodobacter capsulatus grown anaerobically with a low intensity of light (2 W/m2) contained about four times as much B800-850 light-harvesting complex as cells grown under high light intensity (140 W/m2). The mRNA transcripts encoding B800-850 beta and alpha peptides were analyzed by Northern blot (RNA blot), S1 nuclease protection, and capping with guanylyl transferase. It was found that the steady-state levels of B800-850 mRNAs in high-light-grown cultures were about four times as great as in cells grown under low light intensity. Therefore, the lesser amounts of mature B800-850 peptide gene products found in cells grown with high light intensity are the result of a posttranscriptional regulatory process. It was also found that there are two polycistronic messages encoding the B800-850 peptides. These messages share a common 3' terminus but differ in their 5'-end segments as a result of transcription initiation at two discrete sites. Moreover, the half-lives of B800-850 mRNAs were about 10 min in cells grown with high light and approximately 19 min in cultures grown with low light. It is concluded that there must be more frequent initiations of transcription of B800-850 genes in cells grown with high light than in those grown with low light, and that the relative amounts of B800-850 complexes under these conditions are controlled by a translational or posttranslational mechanism.